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We study the error to the discretization in time of a parabolic evolution equation by a single-step method or by a multistep method when the initial condition is not regular.
Introduction. The problem we are considering is the parabolic evolution equation ( u'(t) + Au(t) = 0, 0<t<T, (*) I (u(0) = uo.
Here, A is a linear operator, unbounded on Hubert space H, of domain D(A) dense in H; the initial value u0 is assumed to be only in H.
In the first part, we study the error due to the discretization in time of the problem (*) by a single-step method. The scheme is defined by the choice of a rational approximation r(z) to the exponential e~z for complex variable z. For the case of A selfadjoint, these methods are analyzed in [1] and [2] . Also in the special case of one space dimension, similar results can be found in [9] . For the case of A nonselfadjoint, the result for the special case r(z) = 1/(1 + z) was obtained by Blair [3] and by Fujita and Mizutani [6] . Using the technique in [1] , we generalize these results when the method is strongly y4(0)-stable (0 < 6 < ti/2). Concerning examples, a class of rational approximations {r (z)} to e~z which are strongly ^(O)-stable with p > 3 is documented in [8] and [2] . It is shown in [8] that for p > 3, rp is in fact strongly ^4(öp)-stable for some 0 < 8p < n/2. For small p, 6 is close to 7r/2 and in the special cases p = 3, 4, r is A -stable. Examples of rational approximations to e~z which are strongly A(6)-stable with r(°°) = 0 are provided by the family rv(z) developed in [2] .
In the second part, we investigate error estimates when the discretization in time is carried out by means of a multistep method. Zlamal gives an error bound under the assumption that the operator A is selfadjoint and the method strongly ^4(0)-stable.
Here, error estimates are obtained if the operator A is maximal sectorial and the method strongly ,4(0)-stable (0 < 0 < rr/2).
of domain D(A) dense in H. A is supposed to be maximal sectorial [7] ; and we consider the problem This concludes the proof.
We also assume that the method is strongly /l(0)-stable, i.e. if 0 is not zero, Vz G Se> \r(z)\ < 1 and \r(°°)\ < 1, where Se is the sector {z G C/z = °° or 0 or -0 < Argz <0};if 0 = 0,Vx>0, lr(x)l < 1 and lr(°°)l < 1. Let ip be a continuous function on the sector Se (0O < 0 < 7r/2) which is holomorphic in the interior of Se and satisfies for some constant R > 0 and two functions fx and f2 from R+ to R+ the following estimates:
VzG5e, \z\>R, lrtz)-rt~)K/2(lzl). Besides, ly<°°)l = l/*(°°)l and lr"(°°)l < C/np, since \r(°°)\ < 1; then using (8), (9) follows.
II. Semidiscretization in Time by a Multistep Method. Proof. The first inequality follows from the following result [5] . If the method 
Po
We have
Now, for Izl >R, we have [5] h"(z)-yn(°°)\<c 
